genes code for a predicted solute-binding protein (RUMGNA_02698) and two putative permeases (RUMGNA_02697, RUMGNA_02696), components of a sugar ABC transporter.
The following gene has homology with oxidoreductase from the Gfo/Idh/MocA family. The sialidase gene nanH (RUMGNA_02694) predicted to encode the GH33 enzyme comes next.
Then nanE (RUMGNA_02693), which encodes a predicted ManNAc-6-P epimerase is followed by nanA (RUMGNA_02692) encoding a putative Neu5Ac lyase. nanK (RUMGNA_02691) is the last gene of the cluster, coding for a predicted ManNAc kinase. The sialidases were incubated with 4MU-Neu5Ac at 37°C, pH 6.5 overnight and the reaction products analysed by H 1 NMR. "A" corresponds to 2,7-anhydro-Neu5Ac. Spectra similar to AkmNan0625 were obtained with AkmNan1835 (not shown). 
4MU-Neu5Ac

Supplementary Fig. 6 | NMR Activity of RgNanH against sialylated glycoproteins
RgNanH was incubated with human α-glycoprotein (AGP) and fetuin (Fet) (or asialo-fetuin as a control) at 37°C, pH 6.5 overnight and the reaction mixture analysed by H 1 NMR.
Supplementary Fig. 7| A wall-eye stereo image of a portion of the 2Fo-Fc electron
density map of the RgNanH 27-anhydro-Neu5Ac complex X-ray crystal structure. The map is contoured to 2.00 sigma.
Supplementary Table 1 | Signals of 2,7-anhydro-Neu5Ac and their chemical shifts
Proton chemical shifts for the non-exchangeable protons of 2,7-anhydro-Neu5Ac in D2O solution.
Chemical shift (ppm) (http://hmmer.org), using a maximum independent E-value of 10 -4 . Where possible, we used available pHMMs from the Pfam database 63 ; we verified their suitability by comparing performance on test data (not shown) with pHMMs constructed from our own alignments of homologues of R. gnavus sequences. This confirmed that Pfam domains (i) PF00701 ("DHDPS"), (ii) PF00480 ("ROK"), (iii) PF04131 ("NanE"), and (iv) PF07221 ("GlcNAc_2-epim") were very suitable models respectively for (i) R. genes of interest are present in any order, and N ≤ N max , the largest permitted cluster size. We found that the number of genomes positive for a cluster of NanA, NanK, and NanE1 effectively plateaued at N max = 15, so we used that as the maximum size (87% of all genomes with these three genes on the same genomic sequence fulfil N ≤ 15). Human metagenome data: we translated the assembled coding sequences of the metagenomes of the 125 subjects (99 with no IBD, 26 with IBD) described in Table S1 of reference 10 (MetaHIT Consortium study) prior to searching with HMMER3 as before. We found this method to be much more sensitive than BLASTP (or TBLASTN on the coding sequences themselves) searches even with a liberal BLAST E-value cut-off of 10 -3 . Manual inspection of a sample of the additional hits arising from HMMER3 compared to BLAST indicated that they were clearly homologous to the query sequences. Analyses and post-processing were automated by Perl scripts, including some BioPerl modules (Stajich J.E. et al. (2002) , Genome
Res. 12(10) 1611-8).
